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l^o rmm 3 izm^^mm^mTtm t lx , st*3 5 ormToiaikjs&jR, wz.if 

, (it* 2 7 1°C) , XX (Bt*2 3 2°C) , Ov^A (Bt*l 5 7°C) , # 

U^A (i,fi,3 0t) , ^tih&m*±$Lfrt-tZ> / ir& (fflx-UT, St*2 2 8. 3°CcOA 
1 2 2 S n 97 -\ ife* 2 0 0°C<7)Mg 9 S n 9 \ It* 14 3. b"C<D I n 95 Z n 5 , St* 1 
1 7°CO I n 52 S n 4 \ Bt* 10 9. 5°COB i 473 I n 52 ' 7 ) ^(±, 0"C 
^ L < &v> 0 
[ 0 0 7 1 ] 

CI t ffX # & o 
[0 0 7 2 ] 

-IMS^T^I.:H ! 4^ Lv> 0 # B H B K<7)#±^-il#^^-^t LTti, TbF 
e > GdFe, DyFeCo, TbFeCo ^fi*^ T b F e C o 

Lv^o «fM#K£v>T, ("TbFeJ <D X ^^<7)«IE(±, #^oMJto 
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o t v » * ;fti:Re, -r jaa^i e#is#^f*ft^ 5 * s v » ti ?i ?t m 6 o ^ *, % fr-n * m 
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k.&mj&xi> x < , ttzt**>h i>m^x^^m^LXi> x v> 0 :wj:ti; > SIS® 5 is J: 
tfV £ fibril 6 L £££^iE£lS#i± , y K t KSCSEftigft t<vfflM*m 

[0 0 8 3 ] 

m t m w. <r> ia a znx^tztf, m&Ltz mum. m <r> mm & x y / 4 <± m & l % 

tt^^SKffiSttS 4 ±<0«M 5 *4v^ifl|rt* 6 0*W«:Jnl-r* CI »c J:oT, 
fE&flftft: 1 M CO D3 a £ glj Bfc L X i> X v > G 
[0 0 8 4 ] 

4 »*iaaftjK#: i mw<vwmmzw£hnmvkm 4 oftmoGaaff;^ t (iguana a 
%miz$cmmtxi>±^ 0 -eoi#£% 'j?%< t i^ B B B iitti 4 ^iioHflf^, m 

ffifc^&KE&IS:* 4 OftffiOlHIfl^i: (igiJcoiHlflf^ (ttxtf, ^SfiffiStt* 4 

ztx\ # B B H «^M4*MoiH]dbB^t, Mmmmtt-immnw&Tfmtz, *ti<? 

[0 0 8 5] 
[0 0 8 6] 

i^xm.wtz>o 

[0 0 8 7] 

9 TV? OfcJH*t#K) 1 1 . «8*^ y K (jasi^enws) 1 2 , J: tftK$tlE&*!£#: 1 
*EHE$-ti:a^:*0^lf> K^/ 13> & «fc >X 1 5 ifitv^o 

[0 0 8 8] 

l/'-fey^7771 1(±> U-^?® (H7fL&v>) SrfltxTV»* 0 dOU-HHfcR 
1 tf>*«2fflj&»&T%J13 £® LT^ H B H K?fi!tiJf 4 tcBB|^-f & j; ^ c^otv^ 0 *fr»i, 

Z> o 

[0 0 8 9 ] 

•> K 12l±, fH^IEil^ 1 i:*tLtl/-flf v 9 T v ~f 1 It Ktfm<DtiLfHz 
Efi§nrv^o »£C^y Kl 2li, # H B H «^t£/f 4 tci3tt£7fcif-A 1 4 n;t 
mm<D^^< t i> Ut, mj|H# H B a SMM4 0^b77f6]^^i-*^i6co^#^ 

[0 0 9 0] 

1ME«*E»ll£3M^fflv>fcl*7->* h K «fc affig&IEfl«t# 1 (O^fBil^^ 
[0 0 9 1 ] 

if«I*i:, tf y ^ r y X 1 1 y K 1 2 offiB^^S-frv^ *jB|t« 

^ t mmmumm t^-^^x^h, %mm& (dc^p-^)- <t 19 ^ b b h r?ki4jb 4 
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[0 0 9 2] 

^v>T% m%^> Kl 2 J; zm^fltot |5jB#tC, ftt'-A 1 4 OBBftn i £#ia£ff 
[0 0 9 3 ] 

i-^t>*>> tfy *7«y 7*1 1 I^O 1^ -^'tIc^^^ BS^$ n/^Tt If - A 1 4 [1 

2 U7Fi~ X n ^IEil^# 1 l*l<7>^ H B H «?!14'i 4 t:^t£p/rMofE£13M£^*7fc£ ti 

, Ttt*- a i 4 ^Bsw^nTtiisiifpjioasti, iEii^f]i(7)«?ii^^+5t/h$ < (no 

y Kl 2 nep^nLTiufEieil^fiUfHIii-^o -<^P§K m&jjtfi&T LTtil? 1 kOel: 
^oTv^^jio^fE^^T^n^o it*-Al 4 <7).B3Jl£f?iLU BljIEIEIigBfi 

[0 0 9 4 ] 

W±0 J: -9 ic LT, m 1 1 UTFi-J: ^ tc, ffi%^ v K 1 2 izX Z>m§st\\MWM lilt 

iiiiM i 1 3 1 & ») , c mimmm. 1 1 3 uieii tr 7 h 1 1 4 t^j& $ 0 

[0 0 9 5] 

:«|7y^ ffiSMEfiW:*-? {± , it \£ - A ( Ix - ■«) 1 4 4- ftftlE&fttt 1 

<omwL2m\^hfmm 3 ^iL-c^siti 4 nmM-tz «t 9 ii&o-c^&o-c, Tia 

0 nmttm^ £ t amt L < , l 0 n mJSLTt?** - Lv> 0 
E»«E#1K**U HlWfl»«6l8*»?>*tr-A 1 4 £ (C(i, T*^ 3 

oip^ri* 1 00nmJ:»)f (H, U— ? '^c^iil$-t * £ t (i£v^ 0 
[0 0 9 6] 

[0 0 9 7 ] 

i 1* , P — -f kf y ? 7 7 y 1 IrtWl/- -f <b ft If - A 1 4 SfiSteB 4 OS 

■e#£t^<7)^lfiL^o £«0B#. ftfcf- A 1 4 75 5 \BMt£ftTV>£v>3M£^ 

"r*5£Si8fl:fi/j*sv\, £*u** 3ttr-Ai 4 7& i JHitsnTv»!5rv»ffljfi[iimatc«fen-c 

[0 0 9 8] 
[0 0 9 9 ] 

TU»tt>4v», Lrt>U S5^KSE^B#Ojft*9><b ft: «t & «-^*tJMFJfc (S/NJt) o# 
ft£jf|Jx.&*:*!>K(i, fln&fc&Ml&Dfc v>*)**i7yX MSftEft^ 

I^M1>1J] 
[0 10 0] 

[0101] 
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*mwfflwtz&\,*x, \m%mm\ tit, &T<D£nizLxmm&jiz$itf>fzmm 
n^<nm<nfcwk3k\*tmz%i\*x\ mm izklx mmm<v m a x- # & n tiz -t- & & 

[0102] 

, 7 0 n mXh-otz 0 L/c^oT, ¥^0^8IiiJS(±, tt^2. 8 n m t Ifffi $ titz 0 % 

t^fllM (l§^2. 8nm) t <7)IS^TOM¥ i: L tz 0 
[0 10 3] 

C^ife^iJ l ] 

[0104] 

, rA i rmmi tfo-tz) ^^mm^3. 7 nmt%z>£nizj$.mLfz 0 i&mizitw. 

if (DC) v7^hn>x^°7?S^fflv\ X/-?-y *EE(± 0 . 5PaiU, 
[0 10 5] 

huISA 1 T*^O^S±tZ. # H B H KfM£li 4 tLTTbFe C o JH£¥#7llil/?7^ 
5 0 nmtiiJ:-) MflUL/io Jzgfll^fi, mfi (DC) "7^* 1- n y^^y ?££fflv> 
, ?J£fi0. 45PaUt 4U, T b F e C o MJt^T b 2 3 

(J^T a t%if ^) , Fe60at%, fciWo 1 7 a t %<7>-£-#£ y * co ^ - 

r7 h^Ltffl^tisi^nto si^n^TbFeCoiit ^ 5 o°cizm.%mmm * 

[0 10 6] 

TbFeCoIli:, f£fl/f 5£LT, K-f-f X * tcfflv^ tlX 

^*&W&1S.Bzm (a-C) HI (C^fli) ^Wimm^l 0 nmt&& J: o IZfomLfz 
o l£Jigl-(i> (DC) 7^ h n ?v££ffiv^ 9BE.lt 1. OPaH 

[0 10 7] 

9iz& 'o^ B n^mm^mizm^L, mmo. s nmcnmmmmzifmLtzo 

[0 10 8] 

iitmm 1 ] 

itm<ntz<b, vt^m^.x^z>, Tmmz^m^x^^j:^m%%zmmwi\^mLtzo r 

mm 3 «:«x.-Cv^v»iBSrtE»«#Of^li^ri£tt, »»E»«#SElB<Oiai!]|0«j**jElt 
(cM1-&/~a6^ ilMlUiv^t, Til 3 i: LTWA 1 TiiHit^It^* 

< wut£-< m-nftmjf&t Lfzo u:i s ot, *&mm<r>mm?.mmm*, ait* 
mzt9iiix\;*ti:\,\$M9utnmm 1 ^mmmm^tmm<^miiz^mx.x^i> 0 

[0 10 9] 

(Jtt^J 2 ] 

zitMLtzo z<Dt£, rmm3 1 txit, AgmzmmLtz 0 z\<DXn^mmzmm^ 
vitmnmt, TMm<nttm<nm^iz jEmizwm-thtzfr, -mmmnz^^x 

, TJtilJf 3 t LX<D A 1 T*^^^Mi-^>I^^AgM^^)!i-r^XfIi:i-^JiJW(i^< 
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mmmmz. rmm 3 t Lto¥^ii3. 7 n moA 1 ritfemoft^ ^ tojjui? 
[0110] 

friz, wii, ttmn. &mm2<nm%mmzj*omvkm<7>mmwimmz, ^<nm 
^mfrbm^mmmm (afm) c^ift^o ^mi?iji> itmn. itmt2<n 

mMm^M^^fi^iim3 , El 4, £>J:OT5H7f1- 0 

[0111] 

2 o5n^ieii^#:tcjov^T, km 5 tsxvmmm 6 oj&ih£«u t^M^^ii 
2) ±{c, t;u5-^am (rmm3) tTbFeCoi (^ B B H fitti4) tzf&mt 

tzi><n, Jt$<1?lJ 1 "C(i **7Xf*a? 3£«±U TbFeCoI^ffML/:^> Jrt^iJ 2 
t*li#7^fU^±i:AgIiTbFeCoIi Lfzi><Dt Lfz 0 

[0 1 121 

IU3 IC^-T X 9 3 t LTA 1 M*lFML/c^1?!) 1 OfH^fSil«^O^S^ 

[01 13] 

~o fz 0 

[01 14] 

£ £ , m 5 tiTF't* <t o THiiJl 3tLTAg$|£?ML TiJtl^iJ 2 

(i. T*^3^LT, a gmzmutzt lx i>m\tmmmizwffl%waitiM.ti-f\ \£-> 

[0 115] 

[^M1?iJ 3 ] 

afm) tzx tommttzo 

[01 16] 

m^mt)WMmt<z x ^mmx^tzm^^n^^me . mi ^-to 

[0117] 

me C^tJ: TUfeJi 3 <h LTA 1 M £?TM L ^MtfO 1 <7)^IEil«#:oMtc 

^^T(i, £bsr^fi^3 o nm<Dwm^ma^nmm^mm^ntz 0 ztz. z<Dtz. 

4<7)JfJ?t±5 0 nm-ei^Ii^SL HylEElftOiSS $ lilti <nmW<n 8 % t^lii 
[0118] 

-€-ntc^LT, HI7 HTFi-ct n Tli/l^f^tt^v^bWJ 1 <^>il^:ieil^#:<7)^ffi^ 
isv^Tii, C3fi(±tl^$n^^<oco, 0 0 n ml^_tt^§ < , .^rJ^&^& 

^o/co lot, M#i^I^J^P$lJi-^^;->^^^i^^^^<!:^v^#£'btL^o 

[0 119] 

Ctlfbll3, 0 4 117^1-^14^^(7)^(4, -g-ftWE] 6 , H 7 ICT^-f JimiEM#: 
glMOffm^Jt?!*! L ^ ^o^T^ CtUi, 1£fDi 5 tmmm 6<7)m&rfl 0 nmfMKt 

mv^*^ mmzit, t b f e c ommm^mm^^t zummzmLxmrnmrnfo 
<r>wmmtvt&\s\~t%z>zti)mw.2titzo 

[0 12 0] 
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t, Gaaoa^otioffi^^it^^^-ftic «t *)mfe-t*>tz#>, m^-mtiWMm. (afm) 

•em^L^AFMft (HI 6, EmcJtJ&l"*) Ml^jg (PSD) iFfffi£ 

[0121] 

PSDf¥ffi£f±, M^<7V<7-£-£oja«&«^U#W U #*ttt 

fHffi-Cli, S^W^jRfta (AFM) H iotl^ti^, AFM«»flRU3an**lBO|HI 

o L T> /<7-*^* Ml/*, (oi *) W£s<D&W><7)m % m*4^fi^o« 

IS dHfloigips, i9lH]£bOig$) 0 2*fc L-C/n -y h Lfelftjft (PSDM) £ 

X±.i£Ltz£7 \z-fu y httzP SDM^t^77T'*So 
[0122] 

H8 OP S Dmm±. &Kt!> s M< ^^l^v^fl^t^o @8 0PSDii»i:ii, * 

t/J>£<&£o »5RE»«SE#SEiB»:ff*-*-**jt!» (ABB) <7>^<rt 5 \ fig^t 

I£iIM(:^ll*P(0$f(:^)J:.t^S^^:^^Lti^o :ot|^ ^ft* 
PO«tft»-*H&i-*i!hfflJOg{± 3 3 nmggti^Ot% @8WPSDMli, 

[0123] 

::t*v>o r^ffl^PJ tfi, P S Dm&n&mfc&totMmigL&mi~<>^'CM#LT&M 
5:tfv\ ^ft^ftO'HJ$*rt ? 3£fr££*£w^ (HI8U r^ffl^PJ cofim^/Fi-) 0 
[0 12 4] 

ioT, 113 IC^-T A 1 T*«S:fllx.*ffl[SCffi»«t#l^lii<Oi!]ilKoS»±, 3 3nmt 
[0 12 5] 

3 3 n m-C& •) , Gfl£h<7)^S(i 9 2 01H/a* m 2 t'*o/:o 
[0126] 

LfcT»«*fll^*v»a[5CfB»t»EfltOTwAFM«JSfft»i, 9§ttffc tf- * < , ifc, 

3: o #14 o ft ± ti m o o 
[0 12 7] 

J: 0 , Tltfeg 3 t LTA 1 I^fflv^wt K J: »K SlCTbFeC oKIi: 

en ii&m.-e&zzt t>m wl tz 0 

[0 12 8] 

£ & /7*£ i t £ c P S Dffl^coiESS^lS^iam^liLv^t^lc 

ti, CO^&^MiS^jSfc^fctufJ: v> 0 #|;Ui\ III 3 frh'$kmzm{h(Dm®L*Wz-, 
n&Ltzm*. MB 2 0 01@-r 0. 2 5 /i m 2 = 8 0 0i/ / /m 2> ¥#>*i*£fi ( 

0. 25 / /m2-r 2 0 01B)"i/2 i ?35nmi4l), P S D tih$L<DW.$Lft:M<D : £ <b 

tzmtrnz-WcfZo 

[0129] 
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t tz. MM®] 1 <nm%Um%fa(r> A 1 m<VW£h<VM2Z l n m, 2nnK 3nrru 4n 
5nnu 6 n m \Z.mt $ 6 tttBOfig&ge&tttt&ftag L , H»*>«|&*fTo fcltf 
T b F e C o MOliJ¥7i ? 5 0 n mc^Btii, t3flOii5 1 n m^_hT"& ^«#C1Kft 

[0 13 01 

[0131] 

[Hifefll 4 ] 

<nfWZ. m%t}WMm (MFM) KiijftSlLfee 
[0 13 2] 

ipffiffl <nm r ->xb m%m%w±mm ttxn. m& l tz m 2 mm®. £ n £ & a^ian 

1 lSrffl^ P*§nifc (NA ; Numerical Aperture) 0 . 6 5<W%U>Xl 5£ffiv>T 
V-*fJt*%kytLtz 0 W.%^v Kl 2K(i, GMR (Giant Magneto Resistive; 

«^«) st^ t mmmmmm^ y vt^-mttfzi,<r>^m^tz 0 $tz, ? k 

1 2 0^±ftii, ft 2 8 n m fc L X fcT > K/H 3 <7>[S$Sl$: (&mfE£»fc 1 Oi^l: 
) W\ 3 6 0 0 r pmt Lfeo ^OflBS^Ri»«l#loaijajKtt, 11. 2 m/ s e 

c Xlb-otz 0 
[0133] 

* tt$CfB» * o fcfe, & T -> * Mc J: £ £ =ff ^ - t \z X. 19 , SB$CSB$if?£#te & M 
fcLtZo U— 9-*^ <0ffi^j (U— £5mW, £it^ -y Kl 

&#{±, U — -^pt^^m^J^ 5 mW, I^a 7 K 1 2 Olf 1 0 m A U £ 

, i7y^M:i4ff4W*frli, I^-^^^ill^^ 2 mW, GMRfT-O/^7^1 
I^5mAiL/: 0 
[0134] 

*>, »isiflJini<offl«& (aE&jsi&&) zmtmttzt £<7>m^£hn<7>mitz*frfz 0 

[0 13 5] 

$t^l^;u (N«) SriWSgL, ^Oit, "** fc^tt^ilfcttiHfJfc (C/NI) fc, gB»kf 

) ?-|9i:^to 
[0 13 6] 

i vmmzmmfo 1 oiE»ffij&»:«rttoaiJciif*T***o 1 ofimiEii^ i t±, 

IEilii^m75 ? 5MH z frh 5 0MH z £ -COigHK^T, C/NfltOf&T 
(Oii^lict^i < 4 4:ili4<, &4 0 dB£lMfiS#tiS:tWofc, 
»5t*»««m:*«5R;«^>«fRU*v»-Ct, IEflil^^75 ? 5MH z ^tb 1 0 0 
MHz i-COfEHt? F77 i7i|iIc0^l:^jii5!J^L75 ? *2§ fc*n*B$fLfe 0 Lfcj&*oT 

* mmumM 1 t±> j§^&iEiiJSM#t££; «t tf&SFfcesMSteJFf* ^n^ii: 

[0 13 7] 
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fiO*£$fcJt*^t£fcJATOiI»)-T?«i!>&o m%mm*W<n%k&m$ l lm/s e c&co 
-C, #ijx.li\ IBfliSl^^^ 5 0 MH z -Cfij&^tf y h cog 1 lOnmU'i), t-77 
?i|i§7) ? 1 0 0 0 nm«^t:ii, i&fltfy h^t-fX^i lOnmXIOOOnm, 
If -y h <r> mmff 1 . 1 X 1 0 5 n m 2 ( 0 . 1 1 (x m 2 ) £ £ & 0 —^7. Htfefll 1 Oigg^IE 
HSflJ-CJi, ftSI^S (W&(D\z y-f-coTO) ^±itOl»)3 3nmt*l»0-r\ loco 
diSK (tfztiWB) <n¥%j<D&^mmZ 1 0 9 0 nm 2 i«„ Lfc^T, ife«l<^ 
flftfclESM&ftfc** L TfEflJglM 50MHz, F-7-y?*glOOOn mT'teil^^f o 
£KU\ lo^lf'yU. lX10 5 nm 2 (0. 1 1 M m 2 ) CO* ICfiiM ( Z tz (i 
GflgP) 1 0 Oli^ftTv^,! t t55 0 Ccot C/NflEt LT&4 0 d B£3t 

[0 13 8] 

IC, mr~>x Y(Dtztb<D\/-*fJbM<r>%km&.%:* 4 0 0 n m, iBIOTSmS- 1 0 0M 

v "J 5 %if lOOnm, M.% tf v h <r>MWt 5 6 0 0 nm2t4:S, 1 ^>WMtiB 

«SEflc-C{±, 1 ocoiHlfi^i^^'lSW^ ±^<7)i:i3 19 , 1 0 9 0 nm2"e44Wt, loco 

N<7>1ilfi2 5 d B , IBSW^JWSI-Ciofco Lfc^'oT, 1 OCOjg^ hf -y h C04 1 

frfrotzo ±8B«SCtTy hOI5»5 6 0 0 nm2*fHi:jlIU»#, Minify 

h #JKfi 1 1 5 tf y h > -f" (= 1 Ofv 5 6 0 0 nm 2 ; 1 7. 9 3f 

*ftf -y h/c m 2 ) t 
[0 13 9] 

of , mMM 1 c9igmfBHS#<7>«fc -9 lcG3ifi<7)^J$7!) s 9 2 018/^ m2t?**Uf, 1 
1 5f#t*y h^^p^i- >^-co^^J^coISil75 ? 'Br^-C^^o Ccoi^tC, ^tf-y 
10 0^'t*7Fifjr/f (15. 5+***t?7 h/cm 2 ) Ut±, 800 

10/ /1 m2J£H±-Cab* - fcjWS L^ 0 
[0140] 

JtlSMH 1 0«jPCIB»«ffO|E»a*»#ttO«l5ejBf*-C**o C<0*&£\ Cjgti, 2 5M 
H z <*^Lfco ifc, C/N<t3&*ft4 0 d BJJLtfcfiHTC^ * *>l±, IBilJH 

r£tbv ? 5MH zrt^ 2 5MH z £ "COiEHrtfttfabo fc 0 ifc, MfUf^ttH^iS^T 
> |SilHr«7b ? 2 5MH z h? y * (SO^/Mbt-ttlx.. IBS if y hri f j£$J*i 

[0141] 

H^liLiv***, Tifef 3 4: LTgftr 5 ^ A (A 1 N) JR*ffiv»fc#£"fc 

2co^ti > ■£PT??FLfcJtlR0l 1 «t •) l±|p]±L^^>coc7) x •enf^L^Hi^U 1 KtiK. 
tafr-itzo 
[0 14 2] 

^jfe^ij 1 tjt^j 1 <r>m.%mmfe^^x , mmmm.m.\tm^.mm (vs 

[0143] 

1 (Dmmmmmztt^x, mmmmtt-t Lxcom^m^titzo 

[0 14 4] 

l^«x.Si:ilfef>f, T«iS 3 t LXA 1 K«:fflv»fc#|iS« l 
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^m^m^tzitmm2<Dm%mm.wtit^x. mm.tmm®-t txcomt. &izmm 

[0 14 5] 

1 0 - 5 0 n m^if^N "T&t? oG3£bOM7) ? 4 0 01®/ m m 2 ~ 1 0 0 0 0 i®/ ju m 2 <7) 

m mmmmi*mmmm*fa±irz>vmtf±£fr'D tz Q 

[0 14 6] 

ttz, rmmt lxz nmttziiMgmzm^^zm&Mjs^xii, Tmmt lxa \ m 
zm^*?zm&t mmizmms. * ft ±1- z> nw:m% hti& 0 

[0147] 

mmm 5 ) 

mr^x hzftfr-f, ^uxmw& xvn&zft ^ mi%m&%mm£ii^iz£>^x i> 
nm^m m ® <n m a * m & £ , ^omi4 £ ft§£ l fc Q 

[0 14 8] 

*mm$wmmmmmi, ^<nmj&&£mtmumii, m*&)tzimmm2<nmmz 

mmfa 1 t mW.X& O > *«2 , A l 7><b&&T*!lJl 3 , TbFeCoi^^^MSi 

jtg&^IEil&lfci: L£ Q 
[0 14 9] 

«WJ-C(±. A 1 frhb&TMm 3 ^fx.> ^lEilM^fficofl^cog ( = #MIK 
4 HMOfigKOfl) tf*rti-?ti, lOnnu 2 0nm, £> X CK3 0 n m-C&& 3 fl 
31 O^IB£t*£{£ £ fe§£ L fz 0 i ^ , Jttscffl 0?g£$l§EM#: <h Lt, Ti&Jf 3 £ « x. & v > 

vmit±u 3 iswiftieiif^ iB]-ofi^;^iix^5^iEiis# (TiiiLoi^ 

[0 15 0] 

CtLo 4aS^^IE$l#.#:H^LTfEii^^tTV^ |E£l??£#t££ML*:o lEil 

iMaiLtit w-^bs# (ir-^n {i^<tf^-r\ miz^mmmmwt m 

C<m^y V<Dfrlz J: *Mf o£ 0 0101:, ^B#of££l#£lf ffi^£^-f o 
[0151] 

Hll 0W/7 7^t>ltm^ id, JticffloT^^ L05H^fEM^HJt^> 

^ [z$iz> # b b h «?gmf 4 *m tc en a £ m z- mmmmmi , ^ ^ en _t 
l t& «9 , M^mzmmifc t&zzt tmux* § tz 0 c / N«* f 3 0 d b j^jkt)^-? 
t±> JticffioT*©^ KDm%mmmfc<vm&izii^ mmm-femte omh z^t-c&o 

£t!> 5 \ ^f&0^U^^fl^<7)fl7)U 0 nm (C3£j<^K7^1 0 0 0 01@/^m 2 ) OfglfllE 
& J; WfPJ3M&&£i£&<7>Srt ? 2 0 nm (W{h<D&mtf 2 5 0 0i@/^m 2 ) O 
SI^IEIlS^rti, 1 0 OMH z ^^x.^»IEil)H^ic^it^:i-^C ttfX&tz 0 tztzL, 
^filEilo^^-tc{i> |7->^ MEito J; ^i:h7 -y ^ ips^US*!)^ £ t t±T-§ 4" v> 0 
[0 15 2] 

-7>j, i5S|5^@^3 0 nm (IH]£hO^J^75M 1 1 HS/,am 2 ) <om%$mmmt. it 

^tT^^v^-ir^^IEIitziDV^T^, iH^<7)S^3 0 nmU±<7)?l^:lEii^{±, i^^ 
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^-v: 19/ 



^iE#ttC(4£>£ »)»$fcv>C tifi-hfr^tzo ctoT, &Tv* h fcfiffcfc^iillfOfig^CiB 
fi{C4SV>-Cli, ^SKIti 4 SiB<7)Caa<0£!iS|5OS* f 3 0 n m**^ (Daflw^JKri* 1 1 

1 1 ib/ j« m 2 j^±) t 4 *> i&m&%umMfo* : M>j&-tz> z. tiiix <o nmmzw°i 
mx°$><o. w&nm&m 4mw<r>wti<7>aM<v&Dtf 1 0-2 0 nm (w&<D$sm&2 5 

OOi/^ms-l 0 0 0 Offl/juim) t & * «t d mffE^|SM#:*^^i- & C <h 4 

mmm 6 ] 

«js^M^i:7to an:, ^coas^n 1 2 4s4uq*i 1 3 zm^xmM-t&o 

[0153] 

HI 1 2 f± , Hifefll l^i^i:. 4CTbFeCo Tlfe^ 3 CA 1 £fflv> 

(»tt*4*®UD3i!]i7&«an4) *r^Lfc«5$:BIT**o A 1 irk &*TWlJB 3 <7> 
WfflW&miZ^ M&m 4 ^t»)3£i-^7C^T b , Fe, C o^<y <htC4 l)ffr 

t , Tb, Fe, CofiA 1 (TMm 3 ) i: SH^URlS L, Hi 2WiTi: > TUb 
S3^E3i0i^«{wr&oT, it&®2 l^ ? fM$tL^ 0 BUfE<b^2 1 i: {4tfiJxJ4\ A 1 F 
e, AlCol^fi^o :n<bf^tl2 1 (£•&) O Jt {4 TV 
WM^it&W) 2 1 oaj5*^$*i^^J4» RlS^itiO, Tit^ 3 <7)f^/{i ? @^$n^o 
* SftfcT b , Fe, Co (4, Tii3 ^^^LTfi^n^o 

[0154] 

Lri»U JtWJ2 <7)4 A 1 &/flv>£TJftJf 3 KftxTA g £fflv^THiiJi 1 0 3 

zm^tztSfG m&m 4mm^wthi&mti%*<*) *c*±, m 3 04 Ag^^^^T 

HbJi 1 0 3cO^IHaM^?S14@4 £«J&-f&±^&7C^F e, C o/6 ? X/N°y * K 4 0 ft" 
f Ltk A g tFe« C o liiEWCffc^-af 2 1 £fp£ - t t5 ? T«§ £v>*:a6, *BS«#ft 
7& s e* 0 * iftlETifeJf 1 0 3«liHin, IftCTbFeCotAg^IftL 

2 2 tf^J&^n&o LTm)IEJ£fi^2 2 (4, IIIfTbFeCoi 4 ) 

tAgm (Till 0 3) £flcKj£rt**fcie>, Ga£bf^(4m^i--2. t#x.^n-i>o 
[0 15 5] 

o£»k T*ii:HflW*oT^ Ti&Jf (3ifclJl 0 3) 
[0156] 

mm*-? mm u 3 lata** * „ 

[0 15 7] 

& Bl •) * CI ^-C £ £ #\ ^N»tt^«7C**» <b & & Ti&f 3 35*jift tiaci^ 

t£g-fttir%> AK Zn, Mg. Ca, Sr, Ba, Pb, As, Sb 
, T e & ^rt^f hti& 0 F e tm%ltJ&±& <1t&V>)2 1 t:1fet) ft^temt 

LT(4, Zn, A 1 75 ? ^tf (bn^o ^"ek, A 1 (4, FettCtt^^v^ t<Dtztb 
, Sai4S4**F e «-±^#t-f*»^{4. TiiSOMtLT, Z n 45 4 W A 1 ?W £ 
L < , A 1 * L^o ■ 

[0 15 8] 
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[0159] 

[0 2 ] wnrnmn-mm k« & s^ieii^e « * ^i- »mb a -c* a „ 
o [6] ^ >b jk t- ^ t> si isst ic j; n mm l £ ^ -t m -c & & 0 

[H5] ftmwmmimmmz&tf&ft&mmm'vmmt:. ^m^-nn^hm. 
[H6] ^wnrnMcD-mizizzm^mmmt^mMt:, ^<n&M^&\frhm.=f-m 
[i7] jtrnwrnmimmfo^tstf ^^nm^m^m^^ , ^m^mj^hm. 

[0i o] *5£w<D-mMM& xvitmm^mmmmikmmmmm&z^-f r 
[0i i] &Ti/x hmmzm^iz&tf&mfk^y h^^mm-t^tz^comn 
[0i2] *5&w<Dmm<n-ffliz%zmmmmmz&rtz>mftim trmmt^wm 
[0i3] stmm<vm%mmmmz&iiz>wMmtTttim t^wM^^m^^-rm^: 



[0 


16 0] 


1 




2 




3 


TUfcJf 


4 


^ H B H KfSM (SUM) 


5 




6 




1 1 




1 2 





tbfiE#2 0 0 3- 3084448 
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[0 3] 
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[135] 



#18 2003-341421 



3/ 




100 nm 



[H6] 




100 nm 
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4/ 




1 00 nm 

[18] 




33nm 
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5/ 



[139] 



: mmm 
■ : ttmm 




0 10 20 30 40 50 

ffi^ill^^(MHz) 
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im i o] 



♦ : 20nm 

• : lOnm 
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aii] 



1 1 1 



112 



113 




[012] 



(TbFeCo) 

21 : it&m 



(Al) 



113] 




4:fl«4Ji 
(TbFeCo) 



22: 



103:T±fcl 

~" (Ag) 
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, ^AKlBttV 4 SEffii 7ttt»5«Ej5k«E# 1 M (rlif S 6 *ffi) Gafl^JgrtM 0 

o ih/ jk m 2 jsll, * -5 v » t± pa a oias $ 7i ? # H B H mm±m a <nmm w<r>2% jsl± t & a «* 
\wsm\ mi 
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